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The Governance of Gene and Cell Doping: An
Investigation Using the STS Approach

Chia-Ting Sun"
Abstract

Gene technology encompasses a wide range of techniques, and as it
began to be employed in the field of sports, new issues and challenges have
therefore emerged. However, in Taiwan, there has been a lack of relevant
studies on how gene technology along with gene and cell doping may affect
the field of sports, especially in the domains of sports humanities and social
science. As such, the purpose of this study is to supplement the existing
research, extend the public’s understanding on this subject, and serve as a
reference for building related governance models in the field of sports in the
future. This study primarily focuses on examining the international
community’s current governance on gene and cell doping as well as reflecting
on the intervention of gene technology in the field of sports by reviewing
WADA’s "Prohibited List." In addition, dilemmas and difficulties that may be
encountered in the governance of gene technology in the field of sports are
also discussed in the last part of this study. Document analysis is the main
research method, with documents issued by international organizations
including the IOC and the WADA as the research materials, and the paradigm
of science, technology, and society (STS) as the fundamental framework for

developing the discussion. The findings show that the world’s current

*Chia-Ting Sun, Ph. D., Graduate Institute for Social Research and Cultural Studies,
National Chiao Tung University. Email: tinnalovefriend@yahoo.com.tw
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governance on gene and cell doping is based on the international code of
bioethics and WADA’s "Prohibited List," in which the revisions of the
prohibited method M3 appeared to move along with the development of gene
technology, indicating the changes in sports and social situations. Meanwhile,
the public's strong interest in genes, the commercialization of the gene market,
and different countries’ usage and attitude towards gene technology may also
make it difficult for the field of sports to govern gene technology and gene and
cell doping. To achieve governance effectiveness, reflecting on existing ethics
and values, reviewing current decision-making criteria, and learning the
knowledge construction and technology risk in the field of sports are all

necessary actions to be taken.

Keywords: Governance, Prohibited List, Gene Technology, Science, Technology
and Society (STS), Gene and Cell Doping
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fichgtt FUEB AL HIM#, (World Anti-Doping Agency, WADA ) *f

Yo & v B s X BRensh FH ) (genetic testing to identify innate athletic ability ) ~

4 3 711§ (pharmacogenetics )~ & * K F)fL 5 22 Hojie i 4 2 W8 F H £ R ehE 4

( performance-enhancing drugs developed with genetic science and technology ) ~ # 7 3
% (reproductive enhancement ) ~ §§ 'm*z 3k F]4% # (somatic gene transfer ) £7 # 7 ‘m¥e
2 14 #& (germline gene transfer) ° ;%—;jz : Maxwell J. Mehlman, “Genetic Enhancement
in Sport: Ethical, Legal, and Policy Concerns,” Performance Enhancing Technologies in
Sports: Ethical, Conceptual and Scientific Issues, ed. Thomas H. Murray, Karen J.
Maschke and Angela A. Wasunna (Baltimore: Johns Hopkins University Press, 2009),
205-224.
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Tuomo Rankinen et al., “No Evidence of a Common DNA Variant Profile Specific to
World Class Endurance Athletes,” PloS One, 11.1 (San Francisco, January 2016):
¢0147330.
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B¢ 2wpit4 ¢ (European Commission) ~ % i % % ¢ (European Council) >
¥R E ¢ (Council of the European Union) 2 ##ApiT ~ % 2R - w# % 5 7
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Biomedicine,” Journal of Medicine and Philosophy, 26.3 (Oxford, August 2001):
323-333.
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17?%‘9}» : Kavot Zillén, Jameson Garland and Santa Slokenberga, The Rights of Children in
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2 F A 5L | ¢ (Intergovernmental Bioethics Committee, IGBC) Ald 36
B R Re ¢ 7 323 K fee 3% : United Nations Educational, Scientific and
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unesco.org/new/en/social-and-human-sciences/themes/bioethics/intergovernmental-bioet
hics-committee/ ) , 08 Mar. 2019.
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**Dominic Wells, “Genetic Engineering in Athletes,” The BMJ Online, 337 (London, July
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2008): 63-64.

35?%‘9}» : World Anti-Doping Agency, “Expert Advisory Groups,” 2021. ( https:/www.
wada-ama.org/en/who-we-are/governance/expert-advisory-groups ) , 03 March 2021.
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3 Andy Miah, Genetics, Bioethics and Sport, 146-158.

“%% : World Anti-Doping Agency, The Stockholm Declaration (Montreal: World Anti-
Doping Agency, 2005).

“World Anti-Doping Agency, “Play True Magazines,” 2019. {https://www.wada-ama.
org/en/resources/search?f%5B0%5D=field resource_collections%3A12#thumb ), 20 Apr
2020.
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World Anti-Doping Agency, “Prohibited List Documents,” 2018b.  { https://www.wada-
ama.org/en/resources/science-medicine/prohibited-list-documents ) , 07 Aug. 2019.

B i WADA Fo 2 305 » i § 2 @13 an RBh B g > R 3 S A AR
i id@de f i Ak T2 2 5 kR EEF 4 I © % World Anti-Doping Agency,
“Prohibited List Q&A,” 2018a. ( https://www.wada-ama.org/en/questions-answers/
prohibited-list-qa#item-1419 ) , 07 Aug. 2019.
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“iegp WADA dilid 0 A & 2 THRE TR F BERE 0 F M EEA K % World
Anti-Doping Agency, “Global Anti-Doping Organization Chart,” 2009. { https://www.
wada-ama.org/en/resources/doping-control-process/global-anti-doping-organization-char
t) , 03 March 2021.

CLAPTHAFEFM LA R P EREEFFFF e F o w2021 &30
Lpisreced 3Bz THMEBZAY FEFHZFEpHIAEE 752

o R4k AL R € 0 Cinf * 2 E L Q&A) 0 (http//www.antidoping.org.tw/tue.
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¥ 3o 3% World Anti-Doping Agency, “Frequently Asked Questions: Therapeutic Use
Exemptions,” 2016. { https://www.wada-ama.org/en/media/news/2016-09/wada-releases-
frequently-asked-questions-faqs-on-therapeutic-use-exemptions-tues ) , 04 Aug. 2018.

“International Testing Agency, “Statutes,” 2018.{ https://ita.sport/structure/ ), 02 Mar. 2019.

“World Anti-Doping Agency, “Code Signatories,” 2018c. { https://www.wada-ama.org/
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BHIEBFY (The Anti-Doping Division of the Court of Arbitration for Sport,

..l

en/what-we-do/the-code/code-signatories ) , 07 Aug. 2019.

VEERE R E A AR B L RFEELERDY G BR TR T R R
FEHABEFHEFECY G ERRR FAL AR FEF Y FRALTE S
ATER cERR YT E e WADA Y o RIH TR R A ER R 1
EWHMECAE2 R kR SR TR EREER R 2 o hod il
CPE R REA  EE R A PEEP 28 F e CAS 1 or B2 HiG M
Aeode b i 2 2 2 gk AR RAREE R B Y GRE L TRARR Z R AR
mEd Pz e CAS S P BHR S Lo gkt Y FRRT LR
€ (e ® 23 E Q&A) > (http//www.antidoping.org.tw/tue.php#0 ) > 2018.08.02
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Sport, + #L{¥ Paris Agreement ) o
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% : David Epstein, The Sport Gene: Talent, Practice and the Truth about Success,
London: Yellow Jersey Press, 2014.
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tp iR R B8R TR 2 T g G s B o -4 Michael Rutter, Genes and Behavior:
Nature-Nurture Interplay Explained, Malden: Blackwell Publishing, 2006.
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M ik % Y X X 15 (Sharon Moalem) ¥ - (i @ %45 A 972 EALH chAL F)
M FELG SR AR SRR A I h A I (Inheritance:
How Our Genes Change Our Lives, and Our szes Change Our Genes)) > 49 ; Troy
Duster, “The Sociology of Science and the Revolution in Molecular Biology,” The
Blackwell Companion to Sociology, ed. Judith. R. Blau, London: Blackwell, 2001,
213-226.
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6Richard C. Lewontin, Biology as Ideology: The Doctrine of DNA (New York: Harper,
1991), 28-29.
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Z4 412k (Food and Drug Administration, FDA) #7 ¢ £ o ¥ *t 5 s4od = R3F
#FLHF F (Andrew Steele) 3 R 4| = ¢ DNAFit ~ % & 5 DNA WeCheck (& #
%ﬂﬁw)i°

% ypei@ s i 4 Ap Bl cfk iPlhe DNA WeCheck #% #¢7 “WeCheck Sport” ~ Orig3n % &
e “John Lynch Gameplan DNA Test” » ¥ % : Orig3n, “Website,” 2020. ( https://shop.
orig3n.com/products/gameplan ) , 30 Oct. 2020.

$Tandy-Connor, Stephany et al., “False Positive Results Released by Direct-to-Consumer
Genetic Tests Highlight the Importance of Clinical Confirmation Testing for Appropriate
Patient Care,” Genetics in Medicine, 20.12 (Bethesda, December 2018): 1515-1521.

845 4r Camporesi, Silvia and Mike McNamee, Bioethics, Genetics and Sport 2 Miah, Andy,
Genetically Modified Athletes: Biomedical Ethics, Gene Doping and Sport, London:
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Routledge, 2004.

Williams, Alun G., Wackerhage, Henning and Day, Stephen H, “Genetic Testing for Sports
Performance, Responses to Training and Injury Risk: Practical and Ethical
Considerations,” Medicine and Sport Science, 61 (Indianapolis, June 2016): 105-109.
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LAREES R 'R onE & & iRk o 7 4 ¢ Callier, Shawneequa, “Genetic Privacy in
Sports: Clearing the Hurdles,” Recent Patents on DNA & Gene Sequences, 6.3 (Wallasey,
February 2012): 224-228; Patel, Seema and Varley lan, “Exploring the Regulation of
Genetic Testing in Sport,” Entertainment and Sports Law Journal, 17.1 (London, April
2019): 5.

67Burgess, Michael, “Beyond Consent: Ethical and Social Issues in Genetic Testing,”
Nature Reviews Genetics, 2 (London, February 2001): 147-151.
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68 United Nations Educational Scientific and Cultural Organization, “International
Convention against Doping in Sport 2005,” 2005. ( http://portal.unesco.org/en/ev.php-
URL ID=31037&URL _DO=DO TOPIC&URL SECTION=201.html) , 10 May 2021.

%United States Anti-Doping Agency, “Frequently Asked Questions,” 2021. ¢ https:/
www.usada.org/resources/faq/) , 10 May 2021. % % ¢ ¥ ¥ % : World Anti-Doping
Agency, “Code Signatories,” 2021.  (https://www.wada-ama.org/en/code-signatories ) ,
10 May 2021.

"World Anti-Doping Agency, “Funding by Governments,” 2021. { https://www.wada-ama.
org/en/funding-by-governments ) , 13 May 2021.

"'Keating Steve, “Exclusive: U.S. Threat to Pull WADA Funding Could Leave Americans
Out of Olympics,” 2020. ( https://www.reuters.com/article/us-sport-doping-olympics-
usa-exclusive-idUSKBN25U33H) , 12 May 2021.
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BBC, “Russia State-Sponsored Doping Across Majority of Olympic Sports, Claims
Report,” 2016.  { https://www.bbc.com/sport/36823453 ) , 13 May 2021.
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June 2013): 1-78.

% % : Suzan Botzenhardt, Suzan Tug and Perikles Simon, “Conventional and Genetic
Talent Identification in Sports: Will Recent Developments Trace Talent?” Sports
Medicine, 44.11 (Switzerland, July 2014): 1489-1503.

"% 4 : Ron Synovitz and Zamira Eshanova, “Uzbekistan Plunges into Gene Pool to Spot

Future Olympians,” {https://www.rferl.org/a/uzbekistan-genetic-testing-children-athletes/

25224941.html ) , 9 January 2014.
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""Talita Cavalcante Arruda de Morais and Pedro Sadi Monteiro, “Concepts of Human
Vulnerability and Individual Integrity in Bioethics,” Bioetica Rivista Interdisciplinare,
25.2 (Brasil, March 2017): 311-319.
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2003 | HIRH N

2004 Gene doping
Gene or cell doping is defined as the
non-therapeutic use of genes, genetic elements
and/ or cells that have the capacity to enhance
athletic performance.

2005- | Gene doping

2008 The non-therapeutic use of cells, genes,
genetic elements, or of the modulation of gene
expression, having the capacity to enhance
athletic performance, is prohibited.

2009 Gene doping 1.The definition of Gene
The transfer of cells or genetic elements or the Doping has been reworded
use of cells, genetic elements or in order to reflect new
pharmacological agents to  modulating technologies in this field.
expression of endogenous genes having the | 2.Peroxisome  Proliferator
capacity to enhance athletic performance, is Activated Receptor & and
prohibited. Peroxisome Proliferator Activated AMP-activated protein
Receptor & (PPARS) agonists (e.g. GW 1516) | 3.Kinase axis agonists have
and PPAR&-AMP-activated protein kinase been added based on
(AMPK) axis agonists (e.g. AICAR) are recent scientific data.
prohibited.

2010 Gene doping For clarification purposes

The following, with the potential to enhance
athletic performance, are prohibited:

1.The transfer of cells or genetic elements

(e.g. DNA, RNA).

2.The use of pharmacological or biological
that gene
Peroxisome Proliferator Activated Receptor
6 (PPARJ) agonists (e.g. GW 1516) and
PPARGS-AMP-activated ~ protein  kinase
(AMPK) axis agonists (e.g. AICAR) are
prohibited.

agents alter expression.

the gene doping definition
was reworded and split into
2 points.
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sport performance, are prohibited:

1.The use of polymers of nucleic acids or
nucleic acid analogues.

2.The use of gene editing agents designed to
alter sequences and/or the
transcriptional or epigenetic regulation of

genome

gene expression.
3. use of normal or genetically modified cells.

2011 Gene doping 1.For clarification purposes

1.following, with the potential to enhance the gene doping definition

sport performance, are prohibited: was reworded and split
2.The transfer of nucleic acids or nucleic acid into three points.

sequences. 2.Significant changes have
3.The use of normal or genetically modified occurred to the wording,

cells. and ordering, of this
4.The use of agents that directly or indirectly section for purposes of

affect functions known to influence clarification.

performance by altering gene expression.

For example, Peroxisome Proliferator

Activated Receptor 6 (PPARJ) agonists (e.g.

GW 1516) and PPARJ-AMP-activated

protein kinase (AMPK) axis agonists (e.g.

AICAR) are prohibited.

2012 Gene doping To enable a more precise
The following, with the potential to enhance | definition of Gene Doping,
sport performance, are prohibited: the examples in M3.3 have
1.The transfer of nucleic acids or nucleic acid | been re-categorized in S4.5.

sequences.
2.The use of normal or genetically modified
cells.

2013- | Gene doping To enable a more precise

2017 The following, with the potential to enhance | definition of Gene Doping,
sport performance, are prohibited: M3.1 has been reworded.
1.The transfer of polymers of nucleic acids or

nucleic acid analogues.
2.The use of normal or genetically modified
cells.

2018 Gene doping The definition has been
The following, with the potential to enhance | revised to include current

and emerging gene manipu-
lating technologies.
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2019 Gene and cell doping 1.The title of this class was
The following, with the potential to enhance changed to: “Gene and
sport performance, are prohibited: Cell Doping”, in order to
1.The use of polymers of nucleic acids or reflect that cells were

nucleic acid analogues. already included in M3.3.
2.The use of gene editing agents designed to Stem cells are not
alter genome sequences and/or the prohibited for treating
transcriptional,  post-transcriptional ~ or injuries as long as their
epigenetic regulation of gene expression. use restores normal
3.The use of normal or genetically modified function of the affected
cells. area and does not enhance
function.

2.The term “post-transcriptional”
was added to the list of
examples to more
completely define the
processes that can be

modified by gene editing.

2020 Gene and cell doping

The following, with the potential to enhance

sport performance, are prohibited:

1.The use of polymers of nucleic acids or
nucleic acid analogues.

2.The use of gene editing agents designed to
alter genome sequences and/or the
transcriptional,  post-transcriptional ~ or
epigenetic regulation of gene expression.

3.The use of normal or genetically modified
cells.
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ER 5 #X
A Hf | B E%%ZHKDL TAkE S International Olympic Committee, IOC

VE= <N E%ﬁ'%/é, # Association of Summer Olympic
International Federations, ASOIF

By %g%@?ﬁﬁg a¥a Association of International Winter
Sports Federations, AIWF

B X B A B e Association of National Olympic
Committees, ANOC

o ERA T Ha Chinese Taipei Olympic Committee,
CTOC

H FEEEA R Al PR World Anti-Doping Agency, WADA

H J @%% 4| 424 T B | Expert Advisory Groups, EAGs

T BREEEIME

£ B EEEE B AR US Anti-Doping Agency, USADA

1B Sy TR Food and Drug Administration, FDA

(B2 BX kﬁ’%ﬁ prm National Collegiate Athletic
Association, NCAA

Bt B United Nations, UN

%ﬁ/é; B R AR United Nations Education Scientific and
Cultural Organization, UNESCO

%ﬁ/é, B R SCAER T BE~ & | Intergovernmental Bioethics

A G HELA S Committee, IGBC

A PR World Health Organization, WHO

| BN EE & Council of Europe

eI T S
FHE

Committee on Bioethics, DH-BIO

B B B International Testing Agency, ITA

@7%%%% EHERE g Institute of National Anti-Doping
Organization, INADO

EE AR The Court of Arbitration for Sport, CAS

ERAR R T AR R
1 2% P

The Anti-Doping Division of the Court
of Arbitration for Sport, CAS ADD

By E%@%{F}Wﬁ e # The International Council of Arbitration
for Sport, ICAS

B BEEL HA & International Sport Federations, IFs
%% EH A REY AR K prohibited substances, S

i 2 - WATE prohibited methods, M

EESRE R4 B doping control officer, DCO

BREF BT therapeutic use exemptions, TUE

EEEAYEH Athlete Biological Passport, ABP

AT B4 R

Erythropoietin, EPO
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i NEKR B =R Human Genome Project, HGP
Fl&EERS science, technology and society, STS
TR E direct-to-consumer, DTC
W R A ethical, legal and social implications,
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Biology Is Rewriting Our Understanding of Genetics, Disease and
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( Inheritance: How Our Genes Change Our Lives, and Our Lives
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BBC, “Russia State-Sponsored Doping Across Majority of Olympic Sports,

Claims Report,” 2016. {https://www.bbc.com/sport/36823453), 13 May
2021.

Bomtempo, Tiago Vieira, “Doping Genético e Eugenia: Didlogos Além do
Esporte,” Revista Latinoamericana de Bioética 16.2 (Bogota, July 2016),
82-101.

Botzenhardt, Suzan, Suzan Tug and Perikles Simon, “Conventional and

Genetic Talent Identification in Sports: Will Recent Developments Trace
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Talent?” Sports Medicine, 44.11 (Switzerland, July 2014): 1489-1503.

Burgess, Michael, “Beyond Consent: Ethical and Social Issues in Genetic
Testing,” Nature Reviews Genetics, 2 (London, February 2001): 147-151.

Callier, Shawneequa, “Genetic Privacy in Sports: Clearing the Hurdles,”
Recent Patents on DNA & Gene Sequences, 6.3 (Wallasey, February
2012): 224-228.

Camporesi, Silvia and Mike McNamee, Bioethics, Genetics and Sport,
London: Routledge, 2018.

Cantelmo, Rebeca Araujo et al., “Gene Doping: Present and Future,”
European Journal of Sport Science, 20.8. (Cologne, December 2019):
1093-1101.

Council of Europe, “Czech Republic Signs the Additional Protocol on Genetic
Testing,” 2017. {https://www.coe.int/en/web/bioethics/-/genetic-protocol-
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